The genus Linnaea is reviewed and expanded to include the genera Abelia (excluding section Zabelia), Diabelia, Dipelta, Kolkwitzia and Vesalea, making it monophyletic and comprising 16 species. The history of the generic name is discussed. An updated description for the genus Linnaea is provided and new combinations or names for all taxa are provided in Linnaea.
Introduction
Linnaea borealis Gronovius ex Linnaeus (1753: 631) was named in honour of Carolus Linnaeus to whom we owe the system of binomial nomenclature. The name was first coined by Dutch botanist Jan Frederik Gronovius (in Linnaeus 1737), because it was Linnaeus's favourite plant 'Planta nostra', which was later adopted by Linnaeus himself in his Species plantarum (1753). It is currently restricted to a single species, which may be considered unfortunate, because it honours such an important botanist. Ricket (1941) wrote that 'Linnaeus regarded it as his solemn duty to perpetuate the names of great botanists in generic names', and even though at the time it was argued that there often is no connection between the name and the botanist, 'there will be such charm in the association that it will never fade from memory'. Ricket (1941) provided the following example: 'Linnaea was named by the celebrated Gronovius and is a plant of Lapland, lowly, insignificant, disregarded, flowering but for a brief space-from Linnaeus who resembles it". This was of course meant ironically, but the name of Linnaeus was perpetuated in the name for the flower in several languages, and Linnaeus used the flower in his coat of arms after his knighthood and was frequently depicted with Linnaea. Brown (1818) described some new plants in Abel Clarke's 'Narrative of a Journey in the Interior of China', where he named a particular ornamental shrub in honour of the traveller: Abelia Brown (1818: 376). Martens & Galeotti (1843) described two species from Oaxaca, Mexico, which they placed in their new genus Vesalea Martens & Galeotti (1843: 242) , but they stated that the new genus has affinity with Brown's Abelia. Vatke (1872) proposed several Abelia species be treated in Linnaea, because of their similarity in flower structure. In his series of new plants from Asia, Maximowicz (1878) described the genus Dipelta Maximowicz (1878: 50), but among other Caprifoliaceae he observed similarities with Abelia. Dipelta was described on the basis of having two accrescent bracts beneath the flowers that become wing-like in fruit, but species of Abelia and Linnaea also have such bracts, although not always as conspicuous and not necessarily morphologically equivalent (Landrein & Prenner 2013) . When describing the new genus Kolkwitzia, Graebner (in Diels 1901: 593) pointed out that his new genus has clear morphological similarity to Linnaea, but was maintained separate from that genus on the basis of the fruit characteristics. In the same paper Graebner (in Diels 1901: 593) transferred many Abelia species to Linnaea, which was continued by . Wittrock (1907) focussed on the species Linnaea borealis, which he concluded was a polymorphic species in which he recognised over 200 forms based on foliar and floral characteristics. In spite of these efforts to enlarge Linnaea in the early 20 th Century, this was not followed in subsequent treatments, and Abelia became well established in floras and horticulture (e.g. Rehder 1911 , Ohwi 1965 , Villareal & De la Rosa 2000 , Cubey et al. 2013 .
Phylogenetic studies of Caprifoliaceae s.l. and related families in Dipsacales have resulted in a much better understanding of generic relationships of the family (Pyck 2001 , Bell et al. 2001 , Winkworth et al. 2008 , Landrein 2010a , Jacobs et al. 2010 , and in particular those genera close to Linnaea (tribe Linnaeeae). In most studies, monophyly of the Linnaea clade was supported, although Zabelia (Rehder) Makino (1948: 175) , traditionally included in Linnaeeae and sometimes considered to be a section of Abelia, was not found to belong there. The position of Zabelia was either suggested to be near Morina Linnaeus (1753: 28; Jacobs et al. 2010 Jacobs et al. , 2011 or its position was not resolved (Landrein et al. 2012 , Landrein & Prenner 2013 . Another genus associated with Linnaea in the past, because of some morphological similarity, is Heptacodium Rehder (1916: 617) , but molecular results have shown that genus to be related to Lonicera Linnaeus (1753: 173) and its relatives (tribe Caprifolieae) (Jacobs et al. 2011) . Landrein & Prenner (2013) interpreted inflorescences of Heptacodium as intermediate between the tribes Linnaeeae and Caprifolieae.
In the Linnaea clade (excluding Heptacodium and Zabelia), the genus Abelia was polyphyletic: the Mexican species formed a clade (which can be treated as Vesalea) and two independent Asian clades. The clade including the type species, A. chinensis Brown (1818: 376) , remained Abelia and the other clade was named Diabelia Landrein (2010b: 35) . In all recent analyses (Jacobs et al. 2010 , Landrein et al. 2012 ) the genera Abelia (excluding sect. Zabelia), Diabelia, Dipelta, Kolkwitzia, Linnaea and Vesalea form a single well-supported clade corresponding with tribe Linnaeeae.
Discussion
Creating new genera in order to maintain already existing genera in spite of overall morphological similarity among these clades appears to be a trend in some plant groups, with good examples in, for instance, grammitid ferns (Polypodiaceae), Ornithogalum Linnaeus (1753: 306; Asparagaceae), Potentilla Linnaeus (1753: 495; Rosaceae, see also Christenhusz & Väre 2012), Streptocarpus Lindley (1828: t. 1173; Gesneriaceae, see also Christenhusz 2012) and many others. This process in the extreme would be creating a new genus for every species, which is frequently done in many groups of birds and mammals. One could easily make an argument in the opposite extreme, merging all clades into large genera without taking morphology into account. It seems to me that an intermediate approach is needed, bringing phylogenetic monophyly and morphology in harmony. This should in my opinion be supported by readily observable characters and be in line with other lineages in the family to be practical for the user. In the case of tribe Linnaeeae, related genera such as Lonicera of tribe Caprifolieae could be used as an example. The morphological diversity seen in Lonicera should prompt the question why that genus is not divided further, when Linnaea is. The morphological similarity of the genera in Linnaeeae, especially in characteristics of the flowers is so obvious that some of these species when first discovered, early botanists treated them as Linnaea, indicating a close relationship. Linnaea is easily recognised by its paired flowers, hence the vernacular name in English: twin flower. Linnaea in the broad sense are erect or creeping shrubs with simple usually opposite leaves without stipules. The inflorescences are paired cymes and reduced to 1 or 2 flowers per inflorescence with leaf-like or scale-like bracts. Flowers are bisexual, zygomorphic, the corolla tubular with 4 or 5 imbricate lobes and a nectary of glandular hairs inside the tube, and 4 stamens adnate to the corolla tube. The ovary is inferior, with axile placenta and single fertile ovules per locule, only 1 or 2 locules developing into an achene crowned with persistent (or deciduous) sepals. The most divergent species in the broader Linnaea are those currently placed in Kolkwitzia and Dipelta, for which I propose new combinations in Linnaea below. One argument of not accepting a broader circumscription of Linnaea, as proposed here, is the loss of genera well-known to horticulture, such as Abelia and Kolkwitzia, but the alternative is to divide one of these, Abelia, into three genera to produce a monophyletic classification, destabilising the names just as extensively and requiring new generic names to be adopted by the users. This also results in the Linnaea clade (see Landrein & Prenner, 2013) consisting of six genera, none with more than three species, which is highly divided in comparison to other genera in Caprifoliaceae. The total number of species is only 13 according to Landrein (2010b) The differences between the genera Abelia, Diabelia, Dipelta, Kolkwitzia, Linnaea and Vesalea lies in the inflorescence structure (Landrein et al. 2012 , Landrein & Prenner 2013 ), but without micromorphological study they all appear similar due to the strong reduction of the inflorescences. Inflorescence structure is variable within many other genera. Lonicera has a similar variability of inflorescence structure and also in plant habit (e.g. Laros 2013), even more diverse than Linnaea sensu lato. In several other groups this can also be found, with good examples in Amaryllidaceae: Milula spicata Prain (1895: 56; with racemose inflorescences) was found to be embedded in Allium (with umbellate inflorescences) and was hence transferred into that genus (Friesen et al. 2000) . Additionally in Gilliesioideae of Amaryllidaceae, nomenclatural changes are needed to form monophyletic lineages irrespective of inflorescence structure (Fay et al. 2006) . If inflorescence structure is the only reason to maintain separate genera, then these species are surely better placed in a single genus and the segregate genera reverted to subgeneric or sectional levels. Plant habit has also been applied as a character to separate some of genera, but there are also precedents for treating creeping, nearly herbacous species in the same genus as more typically woody shrubs or trees, such as in Betula Linnaeus (1753: 982; Betulaceae), Clematis Linnaeus (1753: 543; Ranunculaceae), Cornus Linnaeus (1753: 117; Cornaceae), Ficus Linnaeus (1753: 1059; Moraceae), Fuchsia Linnaeus (1753: 1191; Onagraceae), Lonicera (Caprifoliaceae) and Salix Linnaeus (1753: 1015; Salicaceae).
Because of these name changes, I realise that people working in horticulture will have to become familiar with the concept of Linnaea as a common garden shrub in the temperate zones of the world. That name will no longer be exclusive to the species L. borealis, which is only grown rarely in alpine plant collections. I should point out that a system of recognising six genera is not wrong per se-all genera are monophyletic and can be recognised morphologically (Landrein 2010a , Landrein & Prenner 2013 )-but that is not surprising because of the small number of species of which they consist. We can question if we are looking at differences between genera or species. Of course the delimitation of genera is arbitrary, and depends on tradition and preference of the user. Here, I am merely making the names available to provide a choice. It is up to users, ultimately, to decide what generic system is preferable and which names will be accepted in future treatments of Caprifoliaceae. Wittrock (1907) and Brenner (1908 Brenner ( , 1910 , which are not repeated here to keep this paper concise. These synonyms should be addressed with respect to the variability of this species to be addressed in future studies. 5. Linnaea dipelta Christenh., nom. nov. 
